ABSTRACT. This paper pursues three main objectives: (i) to review the existing theoretical approaches towards the phenomenon and definition of "national competitiveness" as an economic category; (ii) to analyze factors affecting the level of national competitiveness, and (iii) to define clusters of countries according to the level of their relative national competitiveness. The main focus is to identify the most appropriate definition of national competitiveness, to use a mathematical approach to test the main hypothesis 
Introduction
In the past few decades the economic competition between countries has intensified. Most every state aspires to become an influential and important player of international economic relations and take its rightful place at the world economic market to prevent the major risks that globalization entails. Even if there are some doubts that states/nations still compete, it remains the case -as when a market is open it is not only enterprises that compete. As enterprising is only possible under certain state governing environments, thus at the macro level we have the evidence of competition between states -for the resources (like investments, oil), for the environment ("green technologies"), etc. Experience of the world economic crisis has shown that the most vulnerable to external shocks are countries with low levels of national competitiveness. So, the topic of competitiveness (its assessment, enhancing policies) is very relevant and important for the future development of any state.
Nowadays there is no single, uniform approach to the interpretation of national competitiveness as a concept and to the determination of its place in the other basic economic categories. This issue has been the subject of foreign and domestic scholarly studies (Antonjuk, 2004; Lagutin, 2011; Shvidanenko, 2001; Rapkin et al., 1995; Porter et al., 2000; Kulikov, 2000) .
The research aim of the paper is to disclose and compare different approaches to the determination of national competitiveness as a complex, contradictory economic category; to apply a mathematical approach (correlation analysis) to measure the impact of trade factors (as main drivers of globalization) on the value of competitiveness index (according to the Global Competitiveness Reports) and to insure the possibility of forecasting this level by means of econometric model; to consider possible division of states by the characteristic of competitiveness with tracking ability to maintain weighted and sound international economic policy.
Literature Review
The analysis of current approaches to the interpretation of competitiveness as the concept shows the variation in understanding of this category ( Table 1) . The ability of nations to create and maintain an environment in which enterprises can compete. The ability of an economy to manage the totality of its resources and competencies to increase the prosperity of its population. Rapkin, David P., Avery, William P. (1995) A political and economic concept that affect military, political and scientific potential of the country and is an integral factor in the relative position of the country in the international political economy. Krugman P. (1995) Equivalent of productivity. But the scientist claims that competitiveness is "wrong and dangerous definition" if to apply for the international level. Michael E. Porter et al. (2000) Deals with the policy and institutions in the state that promotes long-term growth. "National competitiveness" corresponds to the economic structures and institutions of the state for economic growth within the structure of global economy. World Economic Forum (WEF) [Global Competitiveness report (GCR)] (2011) (2012) The ability to maintain a steady growth rate of real per capita income, measured by pace of growth in gross domestic product (GDP) per capita at constant prices. European competitiveness report (2003) A competitive economy is an economy with a consistently high rate of productivity growth. Competitiveness depends on the performance of the economy's SME-fuelled industry. To be competitive, the EU must outperform its competitors in terms of research and innovation, information and communication technologies, entrepreneurship, competition, education and training. Kulikov G. (2000) There are real and nominal competitiveness. Real competitiveness requires openness and fairness of markets, the quality and innovation of products and services in the country of origin and the continued growth of life standard of its citizens. Therefore, the actual degree of competitiveness is a possibility of national industries to have a free and fair market of goods and services that meet the requirements of both domestic and foreign markets, and simultaneous growth of real income. Since the nominal competitiveness can be achieved by a particular government policy, creating a macroeconomic environment for domestic producers through direct state subsidies and wage restraint. Thus, the real competitiveness is possible only if national companies are able to effectively design, produce goods and sell them at prices and quality that meets both external and internal customers' requirements -without direct subsidies, control of wages and unemployment. Ukrainian economic Encyclopedia (Shtaylmann K., Dryahlov M., B. Hartman) (2000)
The ability of one country to compete with the economies of other countries -in terms of efficient use of national resources, increasing productivity of the economy and on that basis to increase standards of living in the state. Business Dictionary [http://www.businessdictionary. com] Ability of a firm or a nation to offer products and services that meet the quality standards of the local and world markets at prices that are competitive and provide adequate returns on the resources employed or consumed in their producing. President's Commission on Industrial Competitiveness (1985) The degree of capacity of the country for free and fair market produce of goods and services that meet the demands of world markets
The main reason of the multiplicity of definitions of national competitiveness is the complexity of the term; its composite character; moreover, the system concept of the category itself. Competitiveness is a complex multidimensional concept. It reflects the favourable position of the national economy, mainly in the field of international trade and, at the same time, its ability to strengthen this position. On the other hand, the competitiveness of the national economy is a concentrated expression of economic, scientific, technological, organizational, managerial, marketing and other capabilities that are implemented in goods and services, successfully insuring their competing opposite foreign goods and services at the domestic and foreign markets. The national competitiveness is an ability of a state to achieve high rates of economic growth, ensure a steady increase in real wages, promotion of domestic firms on the world market represented by high-performance clusters that improve the quality of products and services that enable the creation of new jobs in the future. This competitive ability to adapt to changes occurring in the global market is based on following economic factors such as investment volume, innovation ability, manufacturing facilities, and others. However, their performance must be combined with political and social factors that also affect the functioning of the national economy in the world market (Antoniuk, 2004) .
The analysis of economic development of states over the world through the prism of national competitiveness lets to draw the following models of national competitiveness enhancing (Shevchenko, 2011) ( Fig. 1): Ganna Kharlamova, Olga Vertelieva Here we developed the concretization of the Porter's idea (Porter, 1998) , that there are three stages of economic development, which are characterized by different criteria in the competition, the level of productivity and income: factor-dependent economy → investmentdependent economy → innovation-dependent economy. Based on M. Porter's ideas World Economic Forum allocated five stages of economic competitiveness (including two transit stages). The annual Global Competitiveness Report distributed countries into five groups according to these stages.
We believe that the quantative part of our paper will light the assessment and the direction for the impact of factors allocated by M. Porter (such as exports and foreign direct investment in the economy) on the national competitiveness of a state.
We highlight the fact that the national competitiveness should be investigated dynamically as it is a function of time in order to team it in mathematical categories. Note also that sectors of the national economy are not always competitive at the same level at the global market. Those firms and industries that are leaders now, in the long run may lose this advantage, giving win to foreign competitors. So the function of competitiveness is a dynamic and multifactorial one.
Considering above-mentioned, we can generalize that the competitiveness of a country is characterized by mechanisms of conditions and resources formation existing in it that contribute to solving problems of national security, economic development and improving of people's life. The state, which has non-economic institutions that are as efficient as economic ones like political and cultural (in the view of its impact at economic processes inside a country), may be regarded as competitive and has huge potential not only for competitive advantage at the global market, but as well has the benefits associated with the distinguishing functioning of the political, cultural and social systems.
Globalization and competitiveness: synergetic development
During the recent decades globalization has become the characteristic trend of the global economy; its multi-dimensional performance is in economies of scale and dynamism of the international movement of goods, services and factors of production, information, and technology (Kharlamova, 2013) . On the one hand, this process accelerates the convergence of national economies; on the other it leads to increased interstate and interlocked contradictions and increased competition between subjects of international economic relations at regional, sub-regional and global levels.
Globalization is an objective process aimed primarily at implementing the requirements of international competition and making quantitative and qualitative changes in the competitive environment of the countries with both positive and negative effects. First, it reinforces the need for a new economic system based on market economy and thus actualizes the role of competition in general; second, it contributes to the intensification of competition; and third, it dictates a severe competition, and as a result, modifies the competitive relationship.
It is exactly in this feature and appearance of globalization that we see a synergetic effect for every economy and the level of national competitiveness itself. According to Merriam-Webster dictionary, the definition of SYNERGISM is: interaction of discrete agencies (as industrial firms), agents, or conditions such that the total effect is greater than the sum of the individual effects. However this synergetic effect is not the same for every country. Thus, the impact of globalization on developing countries is quite ambiguous. On the one hand, it opens up new opportunities for them, and on the other, it can cause significant damage to those countries that have not developed their own existence and strategies in a competitive environment. Some countries can become stronger under globalization and its The high level of national competition determines increasing opportunities for the attraction of investment inwards, technology transfer, expanding market presence and signing of new trade contracts for any country. Conversely, low ratings and reviews serve as indicators of underestimation by the governments of certain countries and the need for the prompting of an improved national environment. This can push the companies to struggle for markets.
Every country feels the necessity to compare themselves with other countries for a certain set of criteria that give a sufficiently complete picture of its ability to withstand international competition at their own markets and in the global market.
International competition -a multifaceted economic market category that reflects the struggle of civilizations, regions, countries, global complexes and specialized industries, global and multinational companies, financial institutions and other entities of the global space for competitive advantages. The competition is going on under a high level of monopolization, increasing of the overall impact of previously isolated factors, deepening of the participants' aggressiveness. All mentioned facts increased complexity of paradigm shift in states' development (Shvidanenko, 2007) So the economy of any country cannot develop and gain great competitive status if it is limited only by its own logical and scientific basis, operating in closed loop. World development, guided by the requirements of globalization for the free movement of factors of production and labour involves the openness of national borders. The distinguish features of economic globalization is unification and integration of the world economy and its unique synergistic effect. So, the globalization creates for every economy (state) the following range of internal and external competitive advantages (factors) (Fig. 3) : So the current level of global competition has led to the formation of a competitive advantage paradigm (Fig. 3) which is mainly characterized by:
 continuous necessity of innovations;  formation of such competitive advantages that cannot be easily replicated by competitors;  high necessity to overcome the low level of technological, social, spiritual culture and management culture in order to become a member of international society. Investment climate and business environment, economic freedom and human rights, quality of governance -are the factors that mostly determine the country's capacity to ensure the performance of the economy, to create conditions for improving the competitiveness of its businesses and, as a result, improve living standards under globalization (Kharlamova, 2011) .
Thus, analyses of the theoretical component of current national competitiveness models (Fig. 1) and approaches to its definition (Table 1) , lets us to believe that the core of the modern national model of competitiveness is the usage of national (internal) competitive advantages based on innovations. At the same time globalization as free-open trade concept can highly affect the models of national competitiveness.
Competitiveness level: research methodology, assessment and forecast
The logic of this research is to test by means of mathematical methods (correlation/regression analysis) the theoretical hypothesis H1: There is high correlation between competitiveness level and the list of factors that can potentially increase/decrease competitive advantages of a state under globalization.
So we come to the investigation of the most influential factors on the national competitiveness by means of econometric models and forecasting technique. Data set: data of Ukraine from the Official statistics (www.ukrstat.gov.ua) of 2004-2012 (2004 was the first year when World Competitiveness Index was calculated for Ukraine).
Analysis of studies of foreign and domestic scholars, international rating agencies, conducted in the previous section pushed to the idea that the factors that mostly determine the competitiveness of any country under globalization could be following (in the simplest extent): GDP, FDI inflows, foreign trade balance, export. Using the regression analysis we check which of the factors have the greatest impact on the national competitiveness of a state (ex., Ukraine) in the considering time period. Descriptive statistics of data set (Table 2) shows that we can forward in application of correlation analysis. Correlation analysis shows: -there is high significant correlation between CI and factors (H1+); -there is opposite dependence between foreign trade balance and competitiveness; -there is high multicollinearity between factors. So, for application of regression analysis we cannot take factors altogether during application of Least Squares method of regression ( Table 2) .
Taking in account the small ratio of data available (variables amount / observation amount = 4/9 (for the case of Ukraine)) we decided to consider a range of approximately possible variants of short time series (9 observations) modelling, like: 1) taking in account all factors in one stepwise regression (for minimizing the multicollinearity); 2) one factor LS-regressions for every combination of independent factor and CI as a dependent variable (4 separate regressions); 3) modeling trend for CI (time series analysis); 4) multinomial logistic regression if to consider CI as a score from 1 to 7. The theory background (Green, 1993) says: the idea is to construct a linear predictor function that constructs a score from a set of weights that are linearly combined with the explanatory variables (features) of a given observation using a dot product: score(X i ,k)=β k ·X i , where X i is the vector of explanatory variables describing observation i, β k is a vector of weights (or regression coefficients) corresponding to outcome k, and score(X i , k) is the score associated with assigning observation i to category k. The predicted outcome is the one with the highest score. However the main inappropriate in such type model application to our research is that CI is not discrete-ordered variable (Green, 1993) . We sum up received regression model results in following Table 3 . The results accumulated in Table 3 forward us to the conclusion that the most appropriate from the range of estimated models is CI-Saldo LS one-factor model: CI = -0.057*SALDO + 3.35, (0.003) (0.000) All variables are significant at 95% level of reliability, no autocorrelation or heteroscedasticity is detected for the model. So, we can assume that 68% of CI variance is determined by foreign trade balance variance in the average under saving of same trend for the case of Ukraine. At the next step of the investigation we constructed a forecast of competitiveness levels of Ukraine in 2013-2015 years (Fig. 5) . The most remarkable outcome is that we can forecast for this model case the possibility of sure increasing tendency for the CI of Ukraine (Fig. 5) .
However, there could be a discussion arguing that the results are not so convincing because of a shortage of observations. Certainly, the future periods in history of Ukraine will add representativeness for the model. But for the current moment of research it seems valuable to broad application analysis in consideration of pool data analysis that substantially increase the number of observation (from 9 up to 9 x amount of states) and the analysis will yield real evidence about the relationships between independent and dependent variables. As well, for such kind of macro studies we propose to use Granger causality test to the hypothesis H2: There is causality between competitiveness level and the list of factors that can potentially to increase/decrease competitive advantages of a state under globalization: factor's level is cause for CI level.
We pushed off the following theory that correlation does not necessarily imply causation in any meaningful sense of that word. The econometric graveyard is full of magnificent correlations, which are simply spurious or meaningless. The Granger (1969) approach to the question of whether x (independent variable) causes y (depended variable) is to see how much of the current y can be explained by past values of y and then to see whether adding lagged values of x can improve the explanation (Green, 1993) .
Data set: 29 states that clustered to the same (II) stage of development according the Global Competitiveness Index 2004-2012: Albania, Armenia, Bosnia and Herzegovina, Bulgaria, China, Colombia, Costa Rica, Dominican Republic, Ecuador, Georgia, Guatemala, Indonesia, Jamaica, Jordan, Macedonia, Mauretania, Montenegro, Morocco, Namibia, Panama, Paraguay, Peru, Romania, Serbia, South Africa, Suriname, Swaziland, Thailand, Ukraine.
Application of Causality Granger test in EViews for the accepting or rejecting of the latter hypothesis H2 gave the following results. There is mutual co-causality between CI and all considered factors but the one-way direction between CI and FDI ( Table 4) . We cannot reject the hypothesis that CI does not Granger Cause FDI but we do reject the hypothesis that FDI does not Granger Cause CI. Therefore it appears that Granger causality runs one-way from FDI to CI and not the other way.
We attempted to calculate ordered multinomial logistic (mlogit) regression model using the panel (longitudinal) data what appeared to be the most exciting for the objectives of the research but we came to the conclusion that such a regression analysis is NOT possible with SPSS, EViews and STATA (only reoprob can run this type of regression but not using panel data). Moreover, mlogit only handles binary variables. Thus, for the idea of gross data regression model the most significant and free from autocorrelation and heteroscedasticity the multinomial logistic regression that considered for the data of the states (not as a panel but as variants of combinations) appeared to be. McFadden R-squared = 0.67, that is appropriate result. However the interpretation of the coefficient values is complicated by the fact that estimated coefficients from an Ordered Logit model cannot be interpreted as the marginal effect on the dependent variable. The most valuable result of the estimated model is the fact that for considered group of states (II stage according Global Competitiveness Index) factors "Export" and "Saldo" are insignificant for CI forecasting.
Clustering of states according to their competitiveness level
The next step of our research methodology is to consider states in their similarity/difference according to the level of competitiveness. We use cluster analysis for typology of countries in terms of international competitiveness.
The task of cluster analysis is to split the set of G objects on m (m -integer) clusters (sub-sets) Q1, Q2 … Qm, basing on data of X set, so that every Gi object belongs only the one cluster and that objects in the cluster are to be the most similar to each other, at the same time, objects in different clusters have to differ maximum from each other (Hastie et. al., 2009) . The purpose of clustering in the analysis of the national competitiveness is the formation of groups of similar to each other countries in terms of competitiveness and its dynamics in order to identify patterns that are characteristic for a particular group of countries. In order to decide which clusters should be combined (for agglomerative), or where a cluster should be split (for divisive), a measure of dissimilarity between sets of observations is required. In most methods of hierarchical clustering, this is achieved by use of an appropriate metric (a measure of distance between pairs of observations), and a linkage criterion which specifies the dissimilarity of sets as a function of the pair-wise distances of observations in the sets (Hastie et. al., 2009) dimensional grouping of countries according to their level of competitiveness we form relevant sample, which got 36 from 144 countries for which the index is calculated. The necessity of such sample is determined by ensuring the visibility of resulting cluster groups. The sample was made using of 25% mechanical selections.
At the next step, we applied hierarchical clustering (Hastie et. al., 2009 ) -there are clearly segregated five large clusters at the result dendrogram (Fig. 6) . Consequently, for the estimation the average level of these indicators, which is characteristic for these groups of countries with a certain level of competitiveness, we apply iterative method of k-means clustering based on such factors as: the volume of export in 2011, mln. USD; the volume of GDP in 2011, mln.USD; foreign direct investment inwards in 2011, mln. USD; Global competitiveness Index, points, 2011 -2012 -these factors we considered as highly positively correlated with CI at the previous stage of the research.
Having information about the most appropriate amount of clusters for considered states we apply k-means cluster technique: k-means clustering aims to partition n observations into k clusters in which each observation belongs to the cluster with the nearest mean, serving as a prototype of the cluster. Given a set of observations (x 1 , x 2 , …, x n ), where each observation is a d-dimensional real vector, k-means clustering aims to partition the n observations into k sets (k ≤ n) S = {S 1 , S 2 , …, S k } so as to minimize the within-cluster sum of squares (WCSS):
where μ i is the mean of points in S i (Hartigan, 1975) .
The implementation of such k-means clustering method makes it possible to divide the countries into 5 clusters according their level of competitiveness and similar factors impact on this characteristic (Table 6) Source: based on authors estimations According to our results the most competitive are Switzerland, the Netherlands, Hong Kong and China. These states are characterized by significantly higher volumes of export and FDI inwards. China managed to get in the cluster of very competitive states due to high volume of export of goods and services. The largest number of countries is included in the cluster of middle-competitiveness -12. Ukraine also came to this cluster of countries. The least competitive countries are Pakistan, Mali, Zimbabwe, Lesotho, Yemen, and Burundi.
Thus, the method of cluster analysis helped to solve such problems of statistical research of national competitiveness:
 classification of countries according to their competitiveness, taking into account national peculiarities: this task solving will deepen the knowledge of the formation of the competitiveness index for a particular group of countries;  testing of assumptions about the existence of some structure in the studied sample of countries, thus finding such structure;  construction of new classifications in order to establish connections within a sample, as well as its structure.
Conclusions
The main reason for the multiplicity of definitions of competitiveness is its complexity, composite character, and the systematic concept of itself as a category. We tried to consider national competitiveness from the position of its synergetic effect with globalization and concluded that it mostly appeared under the globalization of trade and investing. The more countries are open to international trade, the more important and sound for them is the competitive level and its indexes.
We applied the mathematical method to test our hypothesis, and validated our original assumptions. The model's assessment showed that the greatest way to affect the national competitiveness level is to change the country's volume of foreign trade balance.
We used the cluster analysis technique to consider the agglomerations of states according to their level of competitiveness. The results of cluster analysis of 36 countries sample allocated five main homogeneous clusters of countries.
By having this information while conducting similar analysis every year each country can easily develop its own national strategy, see its partners and contradictors in the same cluster and in neighbouring clusters, and maintain a proper "strong-weak" points policy to reach the high level of economic development and sustainability. And the pushing of national "buttons" -like foreign trade balance volume determination -is able to "turn on" international state forces -like competitiveness level increase. Finally, there is strong
